β-Fructofuranosidase and sucrose phosphorylase of rumen bacterium Pseudobutyrivibrio ruminis strain 3.
The subject of this study was the fructan and sucrose degrading enzymes of bacterium Pseudobutyrivibrio ruminis strain 3. It was stated that cell extract from bacteria growing on inulin contained β-fructofuranosidase (EC 3.2.1.80 and/or EC 3.2.1.26) and sucrose phosphorylase (EC 2.4.1.7), while the bacteria maintained on sucrose showed only phosphorylase. Partially purified β-fructofuranosidase digested inulooligosaccharides and sucrose to fructose or fructose and glucose, respectively, but was unable to degrade the long chain polymers of commercial inulin and Timothy grass fructan. Digestion rate of inulooligosaccharides fit Michaelis-Menten kinetics with V(max) 5.64 μM/mg/min and K(m) 1.274%, respectively, while that of sucrose was linear. Partially purified sucrose phosphorylase digested only sucrose. The digestion products were fructose, glucose-1P and free glucose. The reaction was in agreement with Michaelis-Menten kinetics. The V(max) were 0.599 and 0.584 μM/mg/min, while K(m) were 0.190 and 0.202% for fructose release and glucose-1P formation, respectively, when bacteria grew on inulin. The V(max) were, however, 1.37 and 1.023 μM/mg/min, while K(m) were 0.264 and 0.156%, if bacteria were grown on sucrose. The free glucose was hardly detectable for the enzyme originated from inulin grown bacteria, but glucose levels ranged from 0.05 to 0.25 μM/mg/min, when cell extract from bacteria grown on sucrose was used. Release of free glucose was observed when no inorganic phosphate was present in reaction mixture.